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PURPOSE: An apparatus and a method for driving a high effective 
plasma display panel for improving voltage stress are provided to 
reduce the voltage stress by dividing a charging mode and a 
discharging mode into a pre-charging mode, a post-charging mode, 
a pre-discharging mode, and a post-discharging mode to form 
different resonant paths. CONSTITUTION: A sustain driving device of 
a high effective plasma display panel includes a sustain switching 
portion(32) and a power collection portion(31). The sustain switching 
portion connects the first and the second terminals of the power 
collection portion to a plasma display panel{33) in response to a 
predetermined sustain discharge- sequence. The power collection 
portion divides a charging mode and a discharging mode into a pre-charging mode, a post-charging mode, a pre- 
discharging mode, and a post-discharging mode in response to a predetermined power collection sequence. The pre- 
charging mode, the post-charging mode, the pre-discharging mode, and the post-discharging mode are used for forming 
different resonant paths to charge and discharge the plasma display panel. 
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2. 2(a)-Q)b £ 12} #4^4 =]£:t«H 4*H 3-§-£)^r 4* £33! 4<H 4£ ^ sfl^S} 44/4-^ 4 

^#£44 2<>i4. 

S. 3£- £ ^2] 44 34 £S*H£t- 7l)44 «4~4 4£#efl4 ^2) 4£*f)4 4*12) 

£. 4fe- £ « e Vl g«fl 44 44 ±£3£f- 7j|44 #42:4 4£€*14 sfl^S) 4£*1I4 ^ 3-§.# f. 

c]£#8)W Sf|^ ^-S- 4±«S2l t^.£o)4. 

£ 5(a)-0)fe- 2. 4<fl 2» £3$ *W 43: 4 44/4# S44 2<>14. 

£. 6a ifl4 £. 6hfe 4«g°fl slid: A|€£°f) 4€- 4£*I4 74°fl 4<§£lfe- 4^ 2.:e«1]421 £4f ^ 

5.* £44 3H4. 



444 44-ir n-tc H 3. 44.2] Air _ 

€■ 4*g4 #45:4 Jfl« tF* 4*1 4 4 , S 0 11 44 4-5-3-4. 4*1 3£#2lM sfl^ tMs- 4*14 744 

^ 3)3- £4§2l #4 ^SZllil-i- cfl^- 7B44<>1 =£«143 51 4*144 44*1*14 44 44 ie^if 7U44 
Mi #42:4 cj^zflol ^ 5J ^ofl ^o]^. 

WIS #42:4. 3 il:^! 4 4(Plasma Display Panel ; PDP)£ 7l*fl 44°ll 2l*fl #42:44 444 

^ 44 a*?-«g4* £444 44U1 44 4£#3I<>1 4*l3-4/#42:4 4 ^4 37H1 44-4^<>ll4 

^Bjjol.^ o^o] ^o) Hi) 6 6J ^(matrix) *g *J1 £. «ll<aE|<H 544. 



£ 14 4£°fl 3)4£|4 Webber"^ 2)31 444 AC-PDP 4*1 44 43.21 tMJ3E©14. AC-PDPS) 34- 3£ 
#fl]oi 2fl^^- aj]^ ?W a] ^^(capacitance) Cp» 7Wt 443 «r 5S14. £ 2(a)-(j)4 £331 4 

€■ 4 2:3*1 *H43: « °H 4€- #42:4 32t#*i]ol =11^4 #3 44 v P 4 433 u<Hl *2Mr 44 IL2) 4 
44\a4. AC-PDP »M %5L$z £3^3 Aj^^cfl ^4 ^o] 4782] S_ES. 44<a ^ 

1) 2.H 1 

MOSFET £4)*l Sa1«l Hf-5l7l 3»^«>5| Sx2fe £^-S]<H sfl^Sl Vp^ 0VS. 4f ^lsJ«H t0°IM 

Sa1»l £*5l^ 5^ 1S1 #4°l 44€4. o] ^4 Cc1-Sa1-Da1-L1-C(panel)£) $3.3. LC ^^S.7> $ 
A J£l<H. Lp ^ Ej^fl ^.^l ^s. 7 f Vpfe ^7>^4. t1«M 3# <a^El2] 0. Vp^r +Vpk7> €4. 

2) £H 2 

t1°1l-H Sal€- AV^S) a. Syl*] £-f-€4. >41 SylS] tl^^ Vpk<fl>H ^ £^ 7>^l7fl S|<H 

*^€4. ££ 2 ^4f- 6 J: Vpfe- +VsS. -8"4^i sfl^^r -8-^]«4. 

3) SJE 3 

t2<HW Sa27> £f-£] 31 Sy1<>l *V^€4. 2.= 3 ^f-^ C(panel)-L1-Da2-Sa2-Cc1S) ^^3. LC ^^S.7f «g 
Lp yejElofl ^^ 7 f *ejL Vpfe ^4W. t3»«^ «>2ll^ <?!332} OA, Vpfe- -Vpk7> €4. 

4) 5LE 4 

t3<=fl4 Sa2fe- 442)2 Sy27F £f-€4. ''l «fl Sy2£j ^^"-8: t3«1|4 rVpk^las. *-a o l ^-^4711 €4 
. SH 4 74 ^4 Vpfe- OVS. *444. tO«M Sx27> 44sl 2, Sbi«l £^^4 4€- 4^4 ^4 4444. 
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• °14 4S: f'sflSl 7]#of| £!}$»■ AC-PDP 44 44 SlS.^ ±*}^$ ±dk±% ^&.^. 4*143 

MOSFET ±4*l(Sy1. Sy2, Sxl. Sx2)Sl 34 ±3i4±*t +Vs. 33 MOSFET 2,34(Sal. Sa2. Sbl. Sb2 

)S1 3°i ±E.$\±Sr +Vs/2. 4*l£.H(Da1, Da2, DM. Db2. Del, Dc2, Dc3, Dc4)2} ^tf 2^2.^- +Vs/27> £ 

4.~f-4PDP7Fi6o~i9ov2i ^$121 w^MWfi* 4444 7F4^r4£*fi ^yfs^-jra 01-44* ^4 

2.44 7H34^7H?flB8 a)^^7> f>7l-*M pdp t 1 *^^ 5i°W 2*13 3 4 jl^sH- tt*) ±# 

% emi s 44 c\ 7 \ &m°\ $124. 
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3 27B2] f>3 3LB % 27BS1 43 S-Htr $±3. 43. MS. 4S- 2?l|2l 4331- 344<H -£3 33.4 ^4£4 
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^S.* *m.2nHi 2E«: a^s. 4€- "Wlf- 47] 4€- 33.* ^ A J4^ 

^7] #4^4 *H^2l x^4-i- ♦y*«4^E* A^Efloj ^ a^t-l- 4=8 ®- 

S. tt4. 

^14 JE^-I- 42:4*1 ^2] 44^14 ^a] ojjofl ^^?}s. 44. 
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4*lfe ^^^-(31), A^EH«a ^^^^-(32) II #42.4 cli^^ol ^^(33)-t: ?-ol44. 

33 fl^(31)fe -g- 4^^ 4€- 43 3^ Aj^cfl Aj.^^ # a^a-^oI j.c| ^AJ^ ^ 43 4 
€4 A I?I 3 2.=(pre-charging 2.S)4 ^2-f 3 2.=(post-charging ^ ^1143 S.H(pre-dischargin 
g £H)4 ^1243 aH(post-discharging 2.H)«flA^ ^ a^c^ ^a] ^a^^ ^i,24Af* ^44<H #4 

24 cl^t^l 5H^# •f/4^l£lfe 34«-jS^44._ _ _ _ _ 
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2, 33 4<^*(31)fe ^-¥-3.2.5., ^71 % V7) >j2<a*W ^n,2°J5}Ei(L1 ( L2), #7l *0i,2ti 

£3*l[(Sr1, SH), (Sr2, Sf2)], 47]|2l TW^Cdl, Cd2, Cu2, Cu1)f- 5L#SH. *fll.2.3.4?l|sMelf- £*H ±3. 
3^5. <&&i\2., ^1?BiflAlEl(Cd1) 3l ^4?HSHAlEj(Cu1)SI # # ^ofl z}-zj- 3*l4j ^ >M£El|<U £S ^(Vs)* 
<517>^jDL, >Ql.29M*W <&*KCd1, Cd2) 3l m.A^^\n(Cu2, Cu1) 3^ ^5,6^*1 [(Sri, Sfl), ( 

Sr2, Sf2)]7> i*} £4fl- ###.!L3. 3$ 27? 21 cH.£H(Dd, Du)# 3 IS. "3^ 

*M «S * <&7}f- zj-z}- ^7) >fll.2#*Hl o^sKa, 27HSJ c}-o]iH(Dd. Du)Sl ^T+f *)]2,3?llSflAllH(Cd2, Cu 
2) ^gSM ^1^3 S-HSJ. ^12^^ 5_E2j ^-e) ^ #71 *V2VH S.E:S\ afl2«&3 

SLE. *el^-(Dd. Du)l- 

^^I°J £3% 1J f(32)*r £ ^«K| nte -fM #£ aM^I Aj-g.*}.^ #3 3^(31)21 ^1.2*3*» fef^l- 3 
±^o) sfl^ofl =g^Al7l7l 3£ e^-t- mtt^. 

D.Z\IL. <M£tJ«I £4|4¥(32)fe- t^S-S.. 47H2J ^Alf- >Ill.2.3,4±#lAl(Sd1. Sd2, Su2. Su1)# £ 

313. ^H±^^l(Sd1) ^ afl4±$)*l(Su1)2| i? zj-zj- ^aj-a ^ aJa^ J9fl( 

Vs)-|: «bWjZ, *l]2,3±3Al(Sd2. Su2) 3*H fc^o} *\±^°] «**M; 2:2:3 *l(Sd1, Sd2) 

3^*4 af|3.4:£i3*](Su2. Su1) ^ 21-2}- 33 $4^(31)21 ^1.2^H- S^tH? 33. ztfe-c}-. 

33 3t-¥-(31) 5 a^e^ ^33^(32)^ #42f> s))^2l AfojH -, ^oflnj- S.XW% 0.14, ftefZi 

4 c^elW SH'gSl ^olH 2 €^|IE AME 1 3^21 33.21- 3-3-* 

£ 5(a)-(j)°M 9!^*! ^-S-fr Tflo] e ai^^ ^TflSlfe- ^-zl^ci-. s«a1# -?1*H ±*\ z| 

sUsfl^l^KCdl, Cd2, Cu2, Cu1)2l z|z} +Vs/4S -f^lsja. $.1 4^(31)21 *] L2)fe 

°d^± St* 7H£4. £ 6a M|7q £ 6hfe- €• "t^'fl 21^; A]^^of| 2jc>g ^SlS.* 

^El-^4. ^71 ^•*l r 2l A TflolH -tl± -?17>a1 zj- ^^«fl -f^ «ej* ^"gsm 

1) S.JE 1 (tO-tl ; pre-charging) 

t=t0^!^21 Alzj-ofl^ SdT4Sd2fe- 2.f-SlH sfl^ ^tf VpfcOVS. -S-^sldl ^4. -ifljq Sul^ Su2 ^4 

21 H5fl°J-±i^ ^U-^ +Vs/2«lcht=ttH-*l > Sdl^l ^^^^ ^3*1 SM<>1 £^f-S)^, £ 6a 

ofl £A)^.BVSJ..zJ-ol >C d1-Sr1-Dn-.L1-Sd2-Cp2l *«J8a.*.M PDP ?H 1 flA)E|.Cp7|' .^-^SlJL, sfl^ ^"&-Vp, 
L121 i L1 £ zl-zl- 1,221- Z>*1 3.&m. 
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* 4^ 44 Vp^r 0V44 +Vs/244 *£7\m $3., 4^4 ^i.fe Vs/(4»2 „ )2) 4444. t=t1«B 

*\ Vpfe +Vs/27> 34 2.2E l£ ¥44. 

2 J-H.H"2{t1^t2T + Vs/22. H) — — 7" ~~~ ; 

£. 6b«fl H44 v}# 44 t=tl44 ±4*1 Sd2fe 444 2, Su2^r Hzfl^l-ii^ 44 44°1 £44( Z ero 
voltage switching) £-§-44. 4\I3 44 Vpb +Vs/2S 4*144. 2^r4 *44 S.E. 24 ^-44 

s|£4 44 7flc|H ^jr^ 4*144. 

3) 2.H 3(t2-t3; post-charging) 

t=t244 433^4 ±3*1 Sr27\ £f-=)4 3.B. 34 *1444. hb^, £ 6c°fl £.44 44 44 S4 ^3. Cdl- 
Cd2-Cu2-Sr2-Df2-L2-Su2-Cp»« 344 £44 +Vs/2°1I4 4£44 ^ £ c 3<W 3$ V p. 44 
El L2£l 44 i lz £r 44 4,54 4*1 £444. 
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6 I4444. 4^ 44 Vp^r +Vs/2°fl4 +Vs44 #7 r *r7|| S) Jt, 4\3 44 i fe££ l44'43 Vs/(4»2 n )4 
^tfl $±3. ^1444. t =t3°fl4 Vpxr +Vs7V 44 34 £44. £E 13 ^44 £^ 3^ 44(duratio 
n)£r 44. 

4) 2.H 4(t3-t4;^ 44) 

t=t3°1)4 Su"t£ "344 ±33 2:4.2.3. 2E4€4. £ 6d<HI 44 44 2.H 4*11*1 4^ 44 Vpfe- VsS. 4 

4512. PDP3 44 43 #^7} * S.7fl £4. S.H 4<M 7l4£ PDP4 43 44 4^5)2. 44 1.7us°14 

44. 

5) £E 5(t4-t5; pre- discharging) 

t =t4^1 ±34 Su2fe 4*5)2. 434^ ±34 Sf27}£444. <>H 444 £6e«fl £*14 44 44, 44 
35.Cp-Su2-L2-Sf2-Dr2-Cu2-Cd2-Cdl3. 3B44 4444. 2-^ 5°M 4\§ ^4 Vp, -Jl^El L22j i ^ 

44 ^44 6. 74 4*1 JL444. 
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3.E. 5«M ^ 3tf Vpfe +Vs°lW +Vs/2*>*1 #±.*\n SU. ^iS] ^ Vs/(4*Z . )S. ^$€4. t=t5 

«M Vpb +VS/25. *U 2JE 5tt #<d4. 

6) S£ 6(t5-t6; +Vs/2 IE) 

£ 6H] B rSJ- t=t5°M £3*1 Su2£r *}&5| 2, Sd2£r «g *)<y- £3%'(zero voltage switching) ^± 

3- £f-£4. 311^2] Vp-b +VS/25. -fr*l£4. 2«fl<M*13 f~4-§- 3*8 ££ 62) ?7V£ £)£# & 

si TIMS. U^lft^. 



7) ££ 7(t6-t7; post-discharging) 

t=t6°iH ^^Sl^r-r- £3*1 Sf27 r £-§-£) ^ £H 7*1 Al*f€4. £ 6g«fl £*)€ u r Sj. z*©], Tgs. Cp-Sd2-L1- 
Sf1-Dr1-Cd1S. n*i +Vs/2°iH 02.3. SR}.^) €4. £H 7<HM aflw ^-y. v 013^ L2 o] 3 = j fc 
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t=t7<HW Vpb (H SI'S 2.H 7£ #^cf. f) nB £E 53 ?tf3 EH 72] ^712) zjo] (duration) t £4. 
8) £E 8(t7-t8; 3*1 £E) 

£ 6h<H1 E^l€ 44 t=t7°fl-M Sdl£ ^^° a v £33 ^£S. £f-5|JL, 0V7f £4. 

°1# ^"il 3*M «i^7| f- 6 Jr clifeW ifl^Sj a}o1h 2 -M£Efl<?l ^f-^-7f £E i«JM 2. 

F. 8-I- *«-*H AC «?l7>^l ^4. 

E4rE 3°1] £a)^1 a. uj-tgoj] ^ov ah^s 7 jj^^ -^j-^. g-aL^u} c^t-eflo] afl^o) ^>-ef|o] ^ % v 
*1» 3-§-« *4£4 cj£#sfl°l AliEfl^. £ a|^. 7jo^ Y ?t^ ^itflol ^ 5|S.(41), »| zl^fle 

s)5L(42), £$ l£ ^333.(43). X3l^ ^^eflol ^-f- S)5.(44) % fe}£4 cl^eflo) 3^(45)3. ^^4. 

Y3l^ Ai£Ej|o] ^ 3)3.(41) ^±4<il s]S.(44)fe £ 3°M ^^453 °-£S- £4 <§<g 

?1 slS(42)5] ^2]J]^(Yp)b a^^o] ^4 4s. ^{oiH^li 51 eHlH t^)2) $3. ^\4r ¥ 

e]Al ? l7j ^3*1 s)5.(Yfr, Yrr)b eHH ^ ^S^^I JL°J- 0 j7>s1-7l ^ 

aala. t^2]5.(43)Tr <HH?fl± ^^-f^H pdp ^a?i2] f-7lAij: <?i7>4£^ ^-4*1- Jt. a sl°i 
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27H°) i^(pre-charging. post- charging) 31 ^(pre-discharging. post-discharging) S.E.3. JL, <M] 

&m 27^ S.E. ^ fiS^Ha c^. 271)21 *!33(L1.L2)* Tj-frSH ^5.^ 

a 1£ f-^tt -Hi*H« tM«M 5- ^ofl sj£ tSS" f=zflsj 7l£°fl -MiBfl^l . 
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1/2 ^ #>fc 



£ 1*M tt ^ 5£^«>l £ 3« 4r*l y# $3.$ 2.Z iSa^ ^2.3. #<H, -jL-S 
^ ^7>^si s>£5fl ±41- <a?M}-t-§ SU. PDPS) J?-3L -^^ol 7l^S) .*|£<1-i'l«M-8tt°.2. f>7fl €4.. 

£|<H 4 4 SEfe 3* S£b «&*4# ««« &s.<* 21 «M ^ #4. 

S.^- #4 $3.. <0£*JI ±X}. ROM, HJ12.21, E 2 PROM. #3.3) cj^a, ^ t\±3.. «fH ^^3, % 

-S* »M. -?-a ^4^r(RF) f-»l S*«*. ^^-^ ^o]ei aij:^ ^t.> ^ i<H^, * «*. -5-71, 3*741. rf 
^•■Sr iflsli ^S. 4 s Sl^*itm''4!££ £M'*: 

£^^|o1 -g'gS s^oj ^ ^. ^Tg*) oisflsjol ^U, ^. ^-Tgoi ^^i- 
^ t^o] ovum, ^Bj-^- 7l«.««M>I £ AHa-2) <33°iM£ t^o^ t\s. ^^o| 
t $2-2-3.. W ^-^21 wfl'SS *H££)*1 att 74«g^4. 



£13 £4 

re-charging SH)Sf ,^2f-^ S.H(post- charging £H) U »I1*3 £H(pre-discharging £H)4 ^12*3 2.5(p 
ost-discharging £H)^H $2.3. *\3. 4^ ^l^^S 44 *3 ^^*r£^ S4^°r =1 

51^ Jl47> ^^£]^. at ^7>^21 ±A-Wr 4 Slfe S47> ^^JSl^, 1-^ D > c]^ 



(57) ^t 1 ^ . 
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±>&2\ #4 44 A o v -§-4<H 33 *)ll,244# #42:4 42fell°l S»^l 3^4504 91 « 42 

<4|°! 2:$H ,J ?-; 9J 

i-^Si 44 5]^ 4€2 c, fl ^-g-sH, 4 2^14 25-f T-^sJ-t- -£4 5 44 5L?-# 44 3)11^4 2.5.2* a)] 2-^4 
2.5 V A *H44 2-5-3)- >|]244 25.3. -*fl-g-SM44 44 *lll,2^4 £.5 ?J *)H,244 25.^r 44 444 *4 
3St *)H,244fl- 4444 44 #424 42:f-efl4 ^.g- ^/-v^ai?]?! 44 44 fl^l- £44 

SMSLS. 4ir 44 7B^*V jii-§. fsf^^ 42:f-zll4 2]]^ A^ El |<y ^5. 

3R<§- 2. 

4^4. 44 43 *1t44 27l|4 4444 £444 44 sfll^S £.5.4 Aj. 7 | ^2^4 2.5°1I4 aJs. 4 

1- 444« 444°1 ?4 €••§■ 4 ^5 a 4^r 44 2.^112:1- 7H44 jl£-§- *4.24 42f-sfl°] 211 

3. 

=HI1tH] SH4. 44 43 27fis) 444-f 44 ^1 1 ^ v ^1 252+ 44 >i|244 2.5°i)4 *iS 4 

* 444# 34§M 33.-1 ^ -y«-a- ^55. 44 ££4±t- 711 tit!: £it #424 42:#efl4 3fl 
^Sj 42«)4 4*1 

*|14°11 «<H^. -y-71 *llt4 254 -r4 ^<=>1S>^ *|2*£ 2.54 ^Mfe- 44 43 3-7 4€2* t^l 
^2.3. 44 S4 ±mefl±l- #42.4 c1±#efl»l sfltfsi 4±e>I4 t-£ 44. 

^^L^. 5 

*1|14<H] SM4, 44 *iH44 254 74 2J44 a«244 2.54 74 ^^l^ 7 e MI 44 43 4€±# £7fl 
fc* ^^5.1 44 44 2^efl2# 711 -as lit 542:4 42#elW afl^s] 4£Efl4 7^- 44 

3)^6. 

fll1^°fl 4^4, 44 *fll£4 2.5-2+ ^2^4 254 €4 Si A o v 4 *11244 252)- *ll244 25# &4447t ?1 
«H 44 °J^41- ^-S-*V4 ^fe" ^^sV^r 25* Jf-7>«-§. ^-Jg *}^r 4°J" 7HtilV aiK-g" 

7. 

4?H2] i?^lf- 3.SJ-SM. all1.2.3.4^*]l- ^4^-°-^. 4^5. =«)11±91*I ^ 7)14^^^)2) <^ # t^H 

44 ^^Iti IS 4iEtl°J ?! 0 » l * ^7^H, ^2.3±*l*) ^4^1 #424 4i-iefl°l ^'d* * 
1,2^^*1 ^^^4 ^13,4±4 *1 c i4o)l 44 ?1N ^l^-f 4 *Ji,224# <a««-* ^=S is. §V^r «tf 
2lli» 7Hti^ #424 4±-fell°l sfl^4 ^^ E fl<>l -7f- 

8. 

^17^-^1 SI-H^. ^4 ^lH-f-?i 25^l4fe- *%2S-.#*]7\ if- 4s 4°H A ^)^lt* 444n, A i4 ^l2-f 

a 2H<>l|^b M|3^9l*)7> n 4°14 4iEll°J i4^1t€r 4445^- A o V 4 fl-stl «8-?l 4€2:# A AAQSr 4 
=8<!.S 44 ^Heflil- 7llti?!- 1-424 4±l2fl°l ^4 ^±^91 ^f- 4*). 

^t 1 ^- 9. 

*)|7%kh] 2i«H^. A o*-4 ^H u o V; 5i S£«Mfe 444 A 1i^°J 444i, A Q V 4 *(2* 

xd 2.H°)H^ ^]2i447> 544H 444 4i:Ell4 2;44£-£- 4445^- A 0 V 4 -3-4 B o v 4 A l€^-t H7flt]^ s- 
3 °-S 4tr 2:^511^^ 71)^4 JLS.-I- f 424 42-}ei!o| sfl^oj a^e|o] ^.s. 

10. 

4l1^ofl A <M 44 

A o v 7l ^1144 n J A ^4 ^1244°)1 ^11,2444; 

A o v 4 ^1.24444 44 4^4^, ^4 #M 3)^- 4^^i ^44 4^-# ^4^5.3 24^44 
44^15,62:4*1; 
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47^ ?w4tHi £.444. w,zjMkw% &*wsl3. qis. 4 ^47114434 <$ 

if 4441 44 444 31 42*114 14 441 flJtta, *1.2»M*W 3^ ^4 ^ *03.4tII444 3^ 44°fl 
45.62447} 444 14 14; 4 



441 444.2.3. 2*1344 44 27l)2| 44-2H1 a) %s. 4444 4 # 441 44 44 41.244<>1| 444 
2, 27BSJ 44.S.H4 34 441 ^|2,3^8s*n^lEl 440Q 4444 *fllf>4 2.H4 4214 S.H4 -g-2} 4 4 
7) *fl244 £E4 *l)244 5LE1 14444 444 £E 1411 X444 14°3. 41 44 2^21 7fl4 
4 uLSL^- 1424 32lelM *844 11 44. 

i§^}-11. 

474 S114l04*fl 444. 47] *l|1.2.3.4.5.6244l MOSFET 23441 £t%SL3. 41 44 2^ efl^-i. 7 || 
44 JISlI 1424 421^4 444 42^4 ^ 4*]. 

4ll4°fl 444. 47l MOSFET 24411 <344 244(zero voltage switching) 24A5 3E.14114.2~S. 

41 34 ^seiiii- 7ii -a $ 1424 421-54 443 421314 ^p-i 44. 

^T 1 ^ - 13. 

4H4 444. 44 *1|114 5.H 4 44 4214 2.H<KH 1424 421-A4 ^fl^^ 14 341 1/2*1 
uHf<H 44 14443E1 44 43 4421 4tJ]41 13*5. 41 44 25.efl2l 7l)4i jiJlI 142 
4 421-14 SR43 42314 ?! 4*1. 

3^ 14. 

*»l4<>fl 444. 44 *I)144 ££ 4 #7l *l]243 2.H«M 1424 cl21efl4 443 4-fl 13 SW.1/2^ 
414 44 434*1511 44 33 4421 47fl41 132.3. H 34 7fl44 HSLl 1-42: 

4 32!ell°l 2^21 42314 ^1 44. 
- 15. 



27ll4 4341 fl^fe 33 31 33.1 4415 14, <HHflli ^4 U 4^Efl , ?l S>44^4. 

4^ €4i4 4^*zfl4 n^i =?■%■ a ^*« 51^4. 

44 4£Efi4 ?-4<»fl4 -a<84^ 4-4 3l 43 2.H# 44 ^lif-3 2~E4 ^2-f 4 s= 4 ^H44 £H4 ^24 

3 ^€-4ai?i jl. 47] ^81.2^4 45. 4€- 44^1* ^44^ *4 ^^42, ^1.244. EH 
£4 4 3. 4€- 434-t 444«H 44 4S- ?4 $2.% <§444 44 1424 ^l^l-^ll 6 ] ^^-ir ^/444?1 
£4 ^4 4*^t ^1444 4^ 44 ^S«Hil- 71)44 hbl-I: #424 4^#eH4 ^4 44. 

^^16. 

^154^ 444, 44 ^Iif^4 s.H^ ^-4 4014 42f>3 2.H4 ^4 44^ 4^1 47l 4^ 4^ 442# 44 
44 4^0.3. 4^ 44 iHefl^l- 71144 iS:4 1424 4^§efl4 44 ^ 4U. 

4i54«HI 444. 44 4144 H.H21 ^4 444 ^1244 £-E2l ^4 44^ 44 47l 4^ A l€^l- 44 
44 43 2.3. 44 44 ilsflit 7ll44 Jl5l4 1424 421314 ^4 ^4 44. 

4^^- is. 

4i54°11 4^4. 44 ^11^4 42f^4 £H3l 4^ 4 44 4244 2~E4 4244 SHI 44444 4 
44 44 4441 4444 4fe 4S.4 <§44^ 2.H1 4?V44 44 *S 4^ 44 iS«lif 7B44 lit 
1424 42lJfl44!4 44. 

^^i-^- ig # 

*lll54°li 444. 44 41^4 2_E 4 4?1 42^4 2-^°114 1424 42!efl<>l 4^21 ^cfl -f-4 441 1/24 
vpr4 44 ^4^l7lH4 44 4^ 4^ 4421 4441 44 4tt 44 2^2! 71144 s&l 142 

4 3 21*114 44 71 44. 

20. 

4i54°fl 444. 44 *fli44 2.H 4 44 4243 HH°fl4 1424 <^2144 ^4^1 4«fl *4 441 1/24 
..__4^4 44_44Al4H-14> v zL444_^14^i:^441_44HS^^^ 
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*} q^i-sn^i ^ T«-f- 

^°fl Si<>H, 

^-^"ti ^4 *<?H ^7] #4S*V Cli#5flol jfllgol Y 4^<fl 2.^43 ^sj- <i!7M7)7l ^tgs| 

f-3 % tf*! 44 *fllf*?i iS$J.*ll2#3 2_E 5? H_E4 ^2^ ?i g £ S Aflg-sWj ^7] 

^1.2**1 MS. ^ °JEjEll- ^4 3iiL# 3<S*K2. *i|l,2H}-4 5L5 2$ A|£ 4€- 4 

-R-SM 44 c^g. ^ -8-71 -t4i4 r^^^zqoi sj^sj Y4^-§- ^^ai^^s. y ^ 

444714 3$ -fre, ^ 4^35. 

<Hs.2iii ^-4 ^-^7i>iiii- 471-4^. a ^-4°^^. 444^r ^4 ^ ins^s.; ^ 

*\±n<& TO ^-4«1| -^71 *42:4 c]i«eJM sfll^Sj X4^<>i] :n^43 ^-«g4 47H717, $,4°J AJtgs} 

fe- f-S ¥J u o v 4 S-El- 44 -5LE.2}- *92^4 SJE S *j2»8-3 ^-g-SM^jr 47j 

311.2^4 S.±$r 3. 4^- 4341- ^-S-^ ^^5>JL, *I]1,2«&4 2.= 43. 4€- 434f- ^ 

-fr-4^ z|7] ^ 33.* Aj. 7 ] s^i.]. c^f-eflo] X 44* *r&^7)E& X 4^- 

T 1 ^ 331- ^SlS. 4tt 44 ^mn^ii 7flAitb lit 142:4 q^i-eH^l ^ aJa. 

22. 

^121 4<H4. 4"7l Y44 4^314 ^f. 3.3. 5£t X44 4^e|)°1 ^-Jf- 
A o^) *fl1 « ^"71 ^2^^ <g^^ ^11.2°J^^ ; 

^■71 >A1,2»JB1E1S1 ^-7Hl ^^5l<H. ^-7] n^r *g-«M ^ H o v «-^. £3*^71 

fl* ^5,6^*1; - - 

47H2J i^-SM, ^,2.3.4^^]^: ^%S. <&^3., ^|1?11^aJe^ ^ ^HsM^ «S= 

^15,6^^^17}- ±*} 51 

^i^±s. ^^^j^7i ^ 27flsj ct-^^c^ 3^ <&im^ $ ^ 2^-4 a o v 71 ^1,2^*11 <a^«i- 

27B£1 ^4-t ^2,37«^AlEl <a^^ 2.^3)- ^)2^ -g-Ej g ^ v 

7l ^2 £ESl- ^2^ ^^A] ? |7l ^*}<H £_E ^-E,^-!- i£g-§- ^8 ^ ± S5 flA t 7 i)a) 

23. 

*2HM 5t<HA., ^7l ^ll-f^ 7%2^& SLJESl ^ ^_<=>]^ ^Tfl ^7l ^1^ 5]^ aJ^^s >m^1 

^ «fe iHeH^i- 7BAi^. f-Ej-ii.} t^SelH ^ a)±^, 

^=7-^ 24. 

^21^ofl 5I<HA1, av 7 ] >fi n ^-^ ^ ^o|o^ ^2 u o v ^ tF* ^Tfl ^7] 3}^ a]^^. 

25. 

^21^°fl 5i°lA|, -S-71 ^llt^i 2.^fiJ- ^l2f-^ 2.H2] ^-Ej « Aj. 7 j ^ 2 »>?i 2.H2}- ^2^ -E.-E-S ^-S]A] ? l7] ^ 
S4^ D f q^sil' 1 ) T^f- a]^i«3. 

26. ... . . 

^2r#°fl 5a^Aj, Aj-7] ^Ji^^ £E 51 >>7] ^2^^ £S.oflAl §4^ n f cli-I-elhl sfl^S] ^cfl ^oj-g. 1/2^ 

M"T«H 44^^A]7)£a AV 7 | 333.^ A].^-- ^7fl«>fr^ Sl-fe" AEj| A-l- 7 flAi^ JLjl^ #42: 

-D^^ZllQ^^^ ^,^,..,,,, - : .,,, ;r . r ,.,, ; ,, ; ,,,, , v . ..... . QJ^g^Tg — 
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3^27. 

*ll21^°fl Sl<>W. ^71 *lHt& *i7) l-^"> cJ^#elIo] sH\gS] 3tfl #<>j-t 1/2^ 
4¥<H 4*1- u <W?l£^- ^7) 33 3}^ -MTfl^ *3 0.5. *fe Sltf £S.2fl^f- 7fl^£ iJl# 1^2 
"V 3 ±f-ej °D>H S^-Al*-^ " 
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